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ANGINA PECTORIS
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Historical
Angina pectoris presents a most striking and dramatic
clinical picture.

Although described only 162 years ago

(1768) by Heberden, it is by no means a disease of recent
origin.

It is highly improbable that so impressive ,and ser-

iou.s a complex could have escaped the observation and study
of many physicians long before the time of Heberden.
Even though no

s~nptons

are mentioned by Hippocrates that

would slggest his observing such a condition, there are Y'eferences in ancient literature which undoubtedly point to angina,
the most famous being that of Seneca, who made special mention
and observation of the onset of an attack~'
Dionis, surgeon to Louis XIV, described two cases which
were ei th.er angina or its clos ely allied syndrome, coronary
occlusion.

Hoffman {1734:} and Morgagni (1689) described cases

which were undoubtedly angina, the most famous being IvIot:,gagnits
renort of a well known Italian physician, I' errianni, who died
of this condition, on whom a postmortem was done by Morgag;ni.
Hongnon in February, 1768 described the case of a cavalry officer and gave the nearest complete description 'of any preceding that of Reberden.

Five months later (1768) Reberden in

the transactions of the London College of Physicians reported
f""'"

in detail the symptomatology of this disease, based upon his
observations of tenent cases, which has been little changed
since.

Because of the completeness of this description he de-

serves credit for being the first true observer.

Not until

Heberden published this remarkable study in 1768, had any phy.1.Qn~.o~
.Ji.V\'/U~J'V
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s ician or observer been able to so describe, class ify and identify the clinical aspects of the syndrome as to make it possible to group these cases under a single head!Harlow Brooks states, "There are few instances in medical
literature which equal in clarity, in detail of keen observation
and in practical accuracy of apr;lication and clear cut conclusions the original publication of Reberden.

As a clinical des-

cription of the condition, Reberdents article today stands as
the most satisfactory and graphic description of the clinical
picture ;,vhich has yet been written.

There is little to be

found in any modern article except as dealing with the etiology, pathology and physiology and treatment of the subject,
.

which is so complete and accurate as this study.TI

/8

Huchard has divided the history of angina pectoris into
three parts; first the clinical period, in which the initial
observations were made by Hoffman and Morgasni, the later observations of Rougnon and tleberden, closely followed bv Hun"tier,
Parry and Jenner; second, the period of pathogenesis, which he
states has been a long continued and stormy period, even to
his day -- which is also trIe today; and third, the period
of treatment.

Huchard in 1899 tabulated eighty theories as to

the cause of angina.

Of this number we have still remaining

three more or less universally accepted theories: first, myo.,."...
. \

cardial, as discussed by McKenzie; second, lesions of the aorta,
according to Albutt and Wencheback, and finally, one of the
first theories proposed and still accepted, that of interference
with coronary circulation.

J

~_
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Huchard credits Drelingcourt (1700), Thebesius and Bellini
(1703) with making the first observations of coronary sclerosis.

others from then on, especially Morgagni, made frequent references to the fOl"mation of calcarO·'_lS masses or stones in the
aorta, and alluded frequently to such changes in the coronary
vessels.

Neither Rougnon nor Heberden associated sclerosis of

the vessels with production of angina pain.

'rhis relationship

was suspected by Dr. John Hunter, but more definitely stated by
his pupil Edward Jenner, after finding extensive sclerosis in
the heart of Dr'. John Hunter, who suffered "yith angina pectoris"
and died of coronary occlusion.

Jenner communicated his im-

pression to Parry, and they were the first to really advance
the theory that sclerosis of the coronary artery is the cause
of angina pectoris.

Kreysig suggested that the pain is pro-

duced because of lessened bloed flow through the coronary arteries, because of their constriction from sclerosis.
hall, Germain Lee and Huchard,

beca~.1se

Black-

of finding an occasion-

al heart in which there was no gross pathological lesion

in

the coronary arteries, suggested the possibility of snasm of
the coronary artery to account for lessened blood flow to the
myocardiu..'1l.

Huchard in a discussion of the cause of angina

and pseudo-angina, makes the following statement: ilThere is
only one true 8.Il,gina, the

f

angina coronariene"

l' all

others

are false. It].
Lauder Brunton made the outstanding contribution to our
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knowledge of the condition, by his discovery of the value of
the nitrites in this as in other conditions.

The three great

and epoch making contributions to our knowledge of the condition may be considered those of Heberden, Jenner and Lauder
Brunton.
Definition of Angina Pectoris
In a discussion of angina pectoris, it is absolutely esSt1ntial that ther8 be a clear understanding of what is meant
by the t8rm.

No doubt much of the confusion concerning the

nature of the condition has ·been due to the absence of a well
recognized and uniform
~~is

patholb:~ic

bas is for the condition.

state of affairs has permitted a certain degree of loose-

ness in the clinical conception of the condition, since no absolute criterion was at hand even at autopsy to prove whether
angina pectoris had or had not been present during life.

The

result has been the inclusion under the term angina pectoris
of cases which differ considerably among themselves, and Nhich
often have as their only common feature the occurence of pain
or cHscomfort in the region of the heart.
"pseudo-angina!!,

lt

re f1ex angina tJ

,

Expres s ions 1 ike

"vasomotor angina" and lIsec_

ondary angina" have been mentioned to cover thq various types
of cardiac pains which bear more or less resemblance to
"true" angina.

'1'0 some, angina pectoris is practically syn-

onomous with l1heart pain l1

,

merely a symptom complex elicited

by a wide variety of conditions.

To them angina pectoris does

not stand for a clear and well defined clinical picture; at
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times it may have the terrible significance that is commonly
attached to the term; at other times it does not have any
other significance than the expression in pain of an entirely
benign condition.
Keefer and Resnik feel that such a conceptio'l of angina
j.g

entirely erroneous.

'rhe fact remains that out of the con-

fused melee of clinical conditions to which the term Hangina
nectoris n has been applied, one condition stands forth, clearly
marked from the others.

It is the one that corresnonds to

Heberdents original description, and its import is unmistakable; the na tien t \vi th this condi tion is doomed. ~
Incidence and Etiology of Angina Pectoris
Angina pectoris has largely been classed in the past as
a disease of I'elative rarity.

In the opinion of Harlow Brooks

this is no 10ngAr true, and certainly no t in the ul'Qan communi ties.

There is much to

s~)ggest

that the relative increase

in occurrence of the disease as it now appears is due to the
increased stress of modern life.

.i:'ormerly, as stated by Huch-

ard, the disease was more or less limited to those occunations
18
and professions which entailed mental and nervous stress.

The analysis of a series of 350 consecutive cases shows
'75 were engaged in domestic occupations, s-t1ch as hous ekeeptng,
gardening and the like.

Nineteen cases only were employed in

work entailing physical stress, chiefly such as farmers, soldiers,
sailors and the like.

'Thirty-one men belonged to the learned

professions: medicine, law, the clergy and others.

.f.'

if teen
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cases occurred among persons engaged in the artistic callings:
painters, sculptors, jewelers, decorators, architects and designers.
~ere

But eight were engaged in financial endeavors; three

engineers and fifty patients wece engaged in executive

positions.

Ninety-three were business men. 16

Of course statistics as given above are very largely influenced by the environment in 1vhich a physician lives and by
the character of his practice; but it appears that a relatively
high percentage of cases are appearing among bus iness men who
are now as a class living lives of much greater stress than
formerly.

'.L'he conditions of life, at least in America, have

recently become more healthful in every class of society, and
relatively particularly so in the so-called laborious occuna-

.....-.

.

tions, yet the death rate from cardio-vascular disease is cons tantly on the increase, and this is nOI"rhere more evident than
in the occurrence of angina pectoris.
As far as etiology is concerned, infection seems to play
an important part.b To syphilis has been attributed too much
significance in this connection, if we judge from Dr. VV. J.
Wilson's experience, as there are only five positive Wassermans out of forty-four patients that were run.

Levine in dis-

cussing the matter in an article in the Journal of the American
Medical Association, sept. 26, 1922, reports a positive reaction in six out of eighty-one cases, or seven per cent.

b

Syphilis in general is not so com:rnon in this class of paticonts.
The striking fact that often presents itself is the evidence
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of physical develomnent and the history of superiority in some
branch of athletics in earlier life.

The fact of ordinary

streptococcus or influenzal infection being an etiological
factor is indisputable. b In Dr. W. J. wilson's group of cases,
in the acute forms and in early life, this is es pecially' true,
although occasionally syphilis is the exciting cause.
Arterial degeneration, \'Vi th a selective action on the
aorta and coronary arteries, is a big factor in later life.
In persons under forty syphilis must be conSidered, causing an
aortitis, often limited to the root of the vessel.

b

For the purpose of comparison, the etiological factors
in twenty-five unselected cases of heart disease were noted
and the predominating factors were: rheumatism, tonsilitis,
infected teeth and influenza.

In the cases occurring

bE~low

twenty years of age reported in the literature, aortic in-

b
sufficiency of rheumatic fever causation was always p2esent.
Age is an important factor in the occurrence of angina
pectoris.

In a series of ninety-three cases reported, there

was one under twenty years of age, there were six cases between the ages of twenty and thirty years, sixteen cases bet\"feen the ages of thix·ty and forty years, nineteen cases between
the ages of forty and fifty years, thirty-one cases between
the ages of fifty and sixty years, twenty-three cases between
the ages of sixty and seventy years, three cases between the
ages of seventy and eighty years and one case above tbe age of
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Angina pectoris occurs very much more frequently in man
than in 7voman. '1 Although it is the impress ion of some authorities that there is a growing appearance of the disease among
women in this country, probabl:r because of the increased stress
of life to which they are obligated by the modern vocations and
avocations of women.
Angina pectoris occurs much more frequently in white
than in colored people.

Jews are said to be particularly

prone to the disease.
Heredity plays a very important role in the occurrence of
angina pec toris •

:rhere are several fac tors probably concerned

in this feature of occurrence.

First to be considered is

hereditary tendency toward·cardio-vascular disease in
and toward arteriosclerosis in particular.

the

g~neral

Next, one must

recognize the definite familial inheritance of emotional
tendencies and of nervous temperament.

It is important that

the physician should recognize this fact, for thereby he

rr~ay

early adopt measures in young persons born in anginal families
and

80

direct their habits of diet, emotional CJontrol and oc-

cupationl;ll and recreational selection as to minimize the tendency toward angina pectoris.
Another factor which is apparently highly deter'minative
of the occurrence.of angina pectoris includes nervous and emotional elements.

Not only is the individual attack in very

nage 9

considerable part brought on by emotional states but also it
is almost exclusively in persons of an emotional life that
the disease most frequently develops.

Prolonged emotional

stress is frequently a forer1mner of the initial paroxysm as
well as a certain predisposing factor.
Some physicians do not feel that diet in itself is a determinative factor in occurrence of angina

pectoris but in estab-

lished cas es knoYm to be caus ed by gout, by fq tty changes in
the heart 8.:.l'ld in nephritis, diet may play an important part,
but in the development of its pathology, rather than in the
production of the attacks. 18
Pathology
Even though the earliest pathological studies soon demonstrated that there was no inflexible, constant and certain
pathology ca'J.sing the disease, it is thought that the pathology is suffiCiently definite for us to assu.rne that one may
safely believe that true angina pectoris is based on a distinct
pathology which may be classified as follows:
Angina pectoris due to aortic disease, or aortitis.
Ar;.gina pectoris due to disease of the coronar·y arteries.
Angina pectoris dle to disease of the myocardium, myocarditis or myocardial degeneration.
In some cases pericarditis ab011t

i~,he

cardiac base may

.",......

also so act, but is also then commonly associated ""ith disease of the heart muscle.
It is true that all the above lesions may exist, and
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they frequently do w'ithout causing angina pectoris, but they
never exist without bringing about the menace of sudden death.
In those instances ,in which the symptomology of angina appears
there is an additional factor present whtch acting through the
nervous system brings about the typical clinical picture of
angina pectoris.

These nervous elements may exist independ-

ently of the pathological lesions and in such instances they
may produce the syndrome of a false angina, which may be distinguishable from the true syndrome only by the recognition
of a basic pathology.
TIThe angina pectoris described by Heberden cannot be
accounted for on a purely nervoas basis. It is exceedingly
doubtful if purely nervous stimulation or disease can ever
cause death independent from primary ':l.nd independent disease
of the heart muscle, coronary vessels or of the aorta. ll (8
Angina pectoris d:)e to coronary disease is the commonest lesion by far in cases of angina pectoris.
The causes ,of arteriosclerosis of the coronary arteries
are the same as the causes of generalized arteriosclerosis.
In statistical studies made by various observers, the left
coronary is found to be more frequently involved than ',·he
right, and the ramus descendens anterior sinister branch of
the left coronary is more frequently and more seriously involved.

Arteriosclel'>osis may involve the entire al"terial wall

throughout its course, or may occur localized as plaques.

In
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either event the effect is that of producing tortuosity, loss
of elasticity and slowing of the blood stream th1:'ough localized
narrO'ltJing.
'1'he fibros is slJrrounding the arterial wall may extend
out into the

surl~ounding

myocardial tissue producing stellate-

like scars radiating from the art,ery as a center, or the closuPS of small branches may result in the formation of small
infarcts, 'Ni thout symptoms, but leaving fibrotic scars in the
myocardium.

ccasionally large infarcted areas are found in

individuals in whom no history has b8en obtained of clinical
sym.ptoms resulting from the infarcts.
This group of changes is usually classified as chronic
fibrous myocarditis.

In the recognition of this lesion an-

atomic'1lly it must b2 remembered that there are occasionally
similar changes which occur as' a result of acute inflannna tory
lesions, but are relatively more rare than the fibrosis of
secondary changes from arteriosclel'osis in the coronary arteries.
Dr. 'file J. Wilson states tiThe present trend of opinion
among cardiologists is to attribute coronary artery disease
as the only cause of

angin~

pectoris, those showing aortic

disturbance being explicable in the associated changes taking
place in the opening and firs t portion of the

coronar~y

artery". b

Angina pectoris due to aortic disease.
Although disease of the aorta ranks far behind coronary
disease in inCidence, this lesion is found in the bulk of
the cases of angina pectoris not associated with coronary dis-
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ease.

Often the two conditions occur together, particularly

"vhen. both are caused by syphilitic aortitis.
As a rule tho 8

8

cases of aortitis whJ.ch develop angina

pectoris are such as to show the disease

changes most ex-

tensive in the. first part of the ascending aorta, in or about
the sinuses of Valsalva.

!t is from this point that the cor-

onary arteries take their origin, and in many s'J.ch instanc'3s
it has been observed the degenerative or inflammatory process
to be very marked at the openings into the coronaries.

Here

a small tumulus of sis sue may in part obstruct the Imnen of the
coronaries.

It may be assumed that lesions similar to these

ma",\! produce at times,c irc1.1la tory c ondi tions pI'ecis ely similar
to those appearing in coronary endarteritis.
not invariably the case for in some instances

This is however
no apparent

lesions of this character exist.
Angina pectol'is due to disease of the myocardium -- inflammatory or degenerative.
Myocal-'dial disease, either degenerative or inflammatory
is found in association with angina pectoris in a great m8ny
instances.

This fact has been cited by :many observers and many

types of myocardial lesions have been found so associated.

Al-

butt notes the occurrence of angina after influenza in particular, and its
in

rhe~matic

production.

~ppearance

after other infections, and notably

myocarditis, admits

.C>

O 1.

a similar assumption of

Angina of this type of origin in all probability

numbers a good many instances in "vhich spontaneous cure follo'vs
full convalescence from the infections.

The lesions rnay probably
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be compared to those in which localized ischaemias of the heart
muscle appear as the probable exciting lesion.

It is possible

also that some of the instances of angina !,rh1ch appear in early
syphilis may be of similar origin, based on the character of
early syphilitic myocarditis described by

Wa~thin.

Some authors have stressed the association of oericardial
adhesions in angina pectoris.

In most of these instances, it

is notable that the chief process has been about the base of
the heart and the root of the aorta '}\Thich is supplied mos tly
by branches of the superior cardiac nerve.

It should be remem-

bered in this relation that a pericarditis almost alwa:ys folloNs
coronary embolism, and if life persists adhesions are to be
effected, pericarditis is also associated with more or less
myocarditis.
Mechanism of Symptoms Production in Angina Pectoris
In attempting to explain the mechanism of symptom production in angina pectoris one is confronted with a very difficult problem.

Dr. R. A. Morisin states the cause of pain

is most obscure of things known of angina

pectoris.~

Ruchard is said to have collected eighty different exolanations of the mechanism of symptom production in angina pectoris.
of the

It is neither profitable nor practical to consider all
e'~plana tions

of the syndrome, which authors have pres en-

ted for they are very numerous.
The hypothysis of coronary sclerosis

of which Jenner

was an early sponsor, was often supported by the results of
,~

the autopsies and was accepted through most of the nineteenth
century by many clinicians.

Huchard was an able advocate of
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this view.

However, Sir Clifford A1butt pointed out that a

certain number of persons who, during life, had typical angina
pectoris, were found at autopsy to have normal coronary arteries.
These individuals usually had disease of the root of the aorta,
and A1butt believed that this organ and not the heart was the
seat of the pain.I "

Albu:~t

states that the syndrome is due to

aortic disease in which there is irritation of the nerve end
plates in the first part of the aorta by attacks of aortitis~
His views were accepted by many prominent clinicians, others
adhered to the coronary hypothysis, and these proposed coronary spasm as the cause of the pain in the patients who had
normal coronary arteries.

Sir James Mackenzie taught that the

pain arose from myocardial exhaustion, but this concept did
not aid in clarifying the subject.

Some clinicians adopted

a compromise view, attributing the pain to aortic disease,
but believing that the prognosis depended on the condition
J9
.
o f the coronary ar t er19S.

Dancelopolei believes that the starting point in angina
is in the myocardium, or more precisely at the left side of
the heart, and suggests that the production is analogous to
that which is concerned in the fatigue of voluntary muscle,
in other words, and inadequate blood supyly to the left side
of the

heart!~

Lambert states that cardiac pain of all intensities from
the transitory uneasiness in the precordium to the most intense
/'-

agony suffered in angina can only be explained by irritation
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or pathological stimulation of the sensory nerves or nerve
endings of the heart

~~d

aorta.

Neither muscle fibers, nor

connective tissue, nor blood vessels can transmit the sensations of pain, except through their sensory nerve supp~y.6Dr. L. F. Barrier states the pain of angina pectoris
probably rises in the sensory nerve fibers of the coats of
the arteries supplying the functioning muscle fibers sudcienly deprived of nutrition and not in the pathological areas
producing deprivation.

The pathological areas dete-rmine

the direction of radiation of pain and the direction of transmission of the electrical impulses 'J'/hich produce cardiac contraction.

Dr. Barrier also believes this conception of the

cause of pain in angina pectoris brings in a clearer understanding of why one case of coronary sclerosis is accompanied
by angina \illhile another is not.

In the non-anginal cases,

sclerosis has been gradually on-coming allowing for

CO~Den-

satory increase in the size of the other coronary artery
and its anastomosing branches, thus assuring a sufficient
blood supply to the functioning muscle; 'Nhile in the anginal
case the sclerosis is of such rapid ;::)rogress that there is
not sufficient compensation through the dilitation of the
other coronary and its branches to bring the functioning
muscle sufficient nutrition and pain

results.~

Keefer and Resnik believe that angina pectoris is always
due to anoxemia of the myocardium, that is, the attack occurs
'~hen

the oxygen supply to the heart is inadequate to meet the
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oxygen demands of the heart.

In the usual case of angina,

the anoxemia is relative, being sufficient for the needs of
the heart at rest and insufficient when the work of the heart
is increased.
,","'' '

In acute coronary occlusion, however, the an-

oxemia is absolute, since the oxygen supply is inadequate even
when the heart is at rest.

!l

Angina tends to appear '[\Then, in spite of anoxemia being
present, the contractile power of the heart remains good, evidenced by more or less complete freedom from dyspnea, or other
s~aptoms

of a failing

myocardi~~.

These conditions occur most

commonly when only a restricted part of the heart muscle suffers from lack of oxygen, as in coronary sclerosis; the remainder is relatively uninvolved and hence the contractile power
of the heart remains good.!2-·
The idea of anoxemia as the cause of angina is not new.
All coronary theories are based on the contention that ischemia of the heart muscle is the cause of angina.
Symptoms
Angina pectoris is essentially a symptomatic picture,
hence the importance of the symptomatic evidences of the complex, and while the basis of symptom production is varied to
a considerable extent the

s~nnptoms

of angina are of th'? most

dramatic and striking character possible •
.I.'he most constant and most important symptom of angina
pectoris is pain.

..I.he pain in angina is ordinarily exc2uciat-

ing, severe, vise-like in type, but the intensity varies very
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much, not only in different cases but also in different attacks of the same case.

Dr. L. F. Barrier

st~tes

the amount

of angor ppesent d,"termines the degree of cardiac exhaus tion,
not the amount of pathology.
bears no

The frequancy of the attacks

relationship.~

There are no precise location points for the pain, except that in the same case the pain ordinarily at its onset
originates in about the same spot.

It is almos t

invariabl~v

described by the patient as deeply located and as clutching
or squeezing in character.

'rhe most frequent point of origin

of the pain is posterior to the manubrium sterni, and radiates
up to the arm and shoulder and down the left arm on the inside
to the elbow or waist, and to the ring and little finger.

Some-

times it begins in the front and goes throughout the chest
1lvi th a burning to the back, or up to the shoulder and down the

arm, or at times it seems to occupy the whole chest and radiate
to both arms.

'J.'he pain may go up into the neck, throat, under

the jaws and extend to the area behind the ears.
the pain appears to

or~~inate

Occasionally

in the epigastrium and this is

particularly true in those instances in which it seems to be
induced by gastric stimuli.

Undoubtedly the most frequent

path of reflection is into the left shoulder and down the arm.
It is notable that in those instances in which the usual reflection is into the arm or shoulder the basic pathology is
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usually located in the coronary vessels.

Cases which are ap-

parently based chiefly on aortic disease are more likely to
show a reflection into the neck and up into the jaw.

Not in-

frequently the teeth pain in a most distressing way, and contractions of the neck ml2Scles take place during the paroxysm.
As a rule the pain in angina siezures is so severe that
the patient presents a typical clinical picture while'the pain
is in progress.

1~is

is so characteristic in its appearance

that ttt may be considered as highly diagnostic of the severity
of the attack, quite different condition than that which occurs
in the n)merous

hyste~-'ical

and other emotional attacks which

but simulate true angina and which are classed as pseudo-angina.
1be patient suffering from the paroxysm of a true angina is inarticulate.

rie stands fixed or transfixed in his agony; he

rarely even moans, and he never seeks to express his agony in
'Nords or gestures.

V'matever his position may be at the onset

of the attack, he will maintain it.

The muscles are fixed,

even the effort of lying dO'iVll is rarely attempted
attack comes on ,,'rith the patient standing.

~vhen

the

If seated he remains

so and the muscles of the whole body are fixed in an aoparent
effort to limi t the pain.

.i.'he s'dn is grey in color, covered

with cold sweat and the ','\Thole picture ::Ls one of inarticulate
agony_
Frequently the symptom of pain passes through a definite
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cycle, beginning as a dull heavy ache deep behind the manubrium
or at the ens iform, increas ing in s everi ty to an agon:iz ing
clutching pain which is customarily reflected in some usual
pathway and subsiding in the same gradual manner as it usually
develops.

Occasionally the onset is sudden and is described

as like a severe blow in the mid chest.
At times the pain is very slight and is little more than
a mere uneasiness.
'lobe duration of the pain varies a great deal, even in the
same cases.
Nausea frequently occurs with the pain, but actual vomiting is not cOllmon, unless it be induced as it occasionally
is by an effort on the part of the patient, not infrequently
successfully relieving the agony_
'j.l

~he

degree of terror

•

~s

so great in this disease that it

appears as a distinctive featlJre of the symptomatology.

Cases

in l1Vhich anxiety and terror exceed and dominate the associate
symptoms of pain are relatively common.
has been described as a fear of death.

'Ibis peculiaI' symptom
Vfuile in some cases

t~is

term does properly expres s the symptom in others it i8 a ver.'y
inadequate phrase, for the agonly of the patient may be so
very great that he rather 'fears that death may not COTIle to
his relief.

Even educated phys ic ians "''Iho have angina may be

unable to describe this symptom adequately, but there is a
sense of impending disaster, of breathlessness, apprehension,
melancholy and such emotional agony that the s1Jffering ts nearly
as great as from the pain itself.
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No matter how accustomed the sufferer may be to these attacks; no matter how understa.nding he may be of them or how
indifferent he may be to death, he is ineVitably terrorized
by them.
.~.

Perhaps no word so well fits the condition as that

of a severe anxiety.

It is a very striking manifestation of

the disease, probably allied to and not distinct from pain;
once seen or experienced it is so different in appearance f:r>om
a hysterical or neurotic manifestation as to be unmistakeably
distinct from it.
These

t710

symptoms, ':ain and anxiety, are the two outs tand-

ing and altogether characteristic symptoms of angina pectoris.
Attacks may almost be characterized by a lack of definite cardiac disturbances.

After the acute attack has subsided the

patient frequently voids large quantities of clear, light colored urine of low specific gravity. (8
.Arrhythmica in the course of the attack is generally
slight or entirely absent, unless the heart be arrhythmic
also when no attacks are present.

'lbe pulse may be full and

regular and the heart sounds may be apparently normal, but usually the pulse is rather small and the heart sounds distant and
of poor quality_
Murmurs or other abnormal sounds not present during the
.'-"

quiescent periods are rarely developed in the course of an attack.

INe mus t ofoo.,·urse except here the pericarditis which ap-

pears with such great frequency in coronary thrombosis.
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During the actual paroxysm the blood pressure is
lmver than the custo'nary pressure of the individual.

co~monly

lJ:'he Dulse

rate is usually unchanged but it is more frequently slowed than
accelerated.
Believing that angina pectoris is inevitably a result of
grave disease of the heart or aorta, it is peculiar and note-

Dur-

worthy that dyspnea is so rarely a symptom of the complex.
ing the immediate attack also, true dyspnea

lS

rarely seene

Similarly cyanosis is infrequently present in the attack.

Though

the patient has a ghastly appearance, it is not that of a cyanosis, but a pallid grey color in comparison to the blue tinge
of true cyanosis.
One of the most frequently existing excitors of the paroxysm in susceptible cases of angina pectoris is physical exertion.

By exertion is meant anything that demands more work

of the heart than is imposed upon it at rest.

~he patient mUBt

always be warned never to undertake any physical effort beyond
that necessary for the requirements of his responsibilities.
After this, undoubtedly the mos t frequent ca11ses of attacks
are emotional stresses or excesses; anger, grief, even pleasurable emotional experiences are among the most frequent excitors
of attacks.

Prolonged mental or emotional efforts are serious

matters for the sufferer from this condition.
Combined with these two chief facDors are certain physiological processes which produce attacks crith great frequency.
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Se.xual excitement, whether satisfied or merely stimulated, is
a highly productive factor and instances are given in which
occurrences of this type have resulted in immediate death in
anginal patients.
ment of cases.

This fact must be recognized in the treat-

Many siezures·are developed as a result of

straining at stool, in the course of coughing paroxysms, even
the efforts of mastication and deglutition may develop an attack.

Overloading of the stomach is a frequcmt exciting cause

of attacks.

Complete vasomotor relaxation such as occurs dur-

ing sleep may be a cause.
Diagnosis
Because of the serious prognosis which must necessarily
go with the diagnosis, physicians feel that snap diagnoses are
unwise in the presence of this pain, but they feel also that
the patient should be given in most instances the benefit of
the doubt and that a tentative diagnosis of angina should be
made in most of the simulating conditions until exclusion is
possible by differential study and particularly by observation and study of the individual instance.
The chief points of an absolute diagnosis are as follows:
The character and appearance of the attack.

It is parox-

ysma1, the pain is severe, substernal or precordial in location,
and as a rule reflection is present.

This reflection is most

commonly into the left shoulder, arm, forearm, and to the fingers.

The reflection may involve the right upDer extremity
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instead of the left, or both may be invaded, or the pain reflected into the neck, lower jaw or to widely distributed
areas.

The pain is severe in degree and is accompanied in

even relatively mild instances by a sense of fear or apprehension out of proportion to the calm judgement of the patient
in his uninvolved moments.
Except when coronary thrombosis has taken place, partial
to complete relief is afforded by the giving of nitrites.
Purely sedative or soporific drugs are required in very large
doses to still the agony of the true attack.
During the immediate attack, other symptomatic evidence
of true cardiac lesions may be largely wanting; notably is
this true of dyspnea, cyanosis, edema, and swollen or tender
liver.
It is the opinion of Dr. Harlow Brooks that the physician
should not hasten to an absolute diagnosis of angina pectoris,
rather he should not hasten to make a diagnosis excluding
this possibility.

The more intimate the kno!'!ledge of the pa-

tient which the nhysician possesses, the more able he is to make
a final diagnosis of th:ts condition wh:tch is in so large a part
based on purely subjective findings.

An absolute diagnosis

sho'.11d not be made without the physician seeing the patient in
a paroxysm of the disease, for of all the diagnostic fin5ings,
the most conclusive is the appearance of the patient during an
attack of the syndrome.

Careful as the physician should be in
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the diagnosis of this condition, it is even more important that
he exert the greatest possible caution and care in

th~

exclusion

of the diagnosis.
Treatment
Angina pectoris is not d8fined as a disease, but as a symptom co mplex.

It has a varied etiological pathology which pro-

duces a symptomatic picture of very striking and signi,ficant
character, best as first described by Heberden in 1768.
The pathology, basically concerned is the caus e of death
in angina pectoris.

Allor any of these lesions may exist

without the appearance of the symptom complex and the pathological Changes are in themselves probably quite as likely
to cause sudden or ultimate death without angina as with it.
~he

symptoms of angina in themselves are not lethal, they may

probably exist or at least be very closely simulated wjthout
any da..'Ylger of sudden death.

::>ymptoms are only dangerous when

associated with or caused by the basic pathology of the condi tion.
The pathology of true angina pectoris is disease of the
coronary arteries, aortitis, myocarditis or myocardial degeneration.

In some cases pericarditis about the cardiac base

may also so act; but it is also then

co~monly

associated with

disease of the heart muscle. 17
Physicians feel that the recognition of the above statements
are essential for a proper and adequate understanding of the
treatment of angina pectoris.
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It has been noted that the basic pathology of angina
pectoris consists exclusively of cardio-vascular lesions.
Most physicians realize that much can and should be done
in the way of prophylactic treatment of
familial

young individuals with

tendency toward angina pectoris.

Physical exercise control is a very important matter in
the development of the Children of such families.
of an anginal

fa~ily

The youth

should not undertake foot-ball, the crew

or the long distance run in his school and college years.
Adequate physical exercise beginning in early life and continuing in moderation into the adult period is .to be encouraged and
directed.

Excesses must never be permitted.

In the anginal family the youth should be taught se1fcontrol, not only of his physical expression but of his mental
and emotional life also, for it is well recognized the important role which emotional stresses play in the production of
angina.
:J.'he infections, such as rheu.~atism, tonsillitis, recurrent
brolchitis, the streptococcus infections in particular, should
receive more than ordinary attention in

fa~ilies

which show

this tendency.
Following any of the infections, especially after measles,
scarlet fever, tonsillitis and bronchitis, an. adequate period
of rest should be enforced for full convalescence.
Adenoids and sinusitis should be promptly treated if they
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arise.

The child should be immunized against diphtheria and

typhoid fever.
The selection of a

~ife occu~ation

is another preventive

matter of great importance in young individuals with a familial tendency tow·ard angina pectoris.
is a most

co~mon

Dr. Brooks states, HIt

experience to find, especially in our tech-

nical schools, young men preparing themselves for work which
from the nature of their fa.mily inheritance and physical equ.ipment they will never be able to continue successfully for the
expected period.

Many splendid young men

lives by this negligence in selection. 1I

are~uined

for their

J8

Once angina has developed in any patient the physician
should make the most painstaking sort of study possible of that
subject, of his heredity, past history, especially as regards
the infections and of his habits and obligations.

11he object·

is to detect the cruIse of the basic pathology,to remove it
if possible, and to limit or check it before permanent and unhealable lesions have been developed.
The recognition of syphilis should be practically simulta..1'leous with its vigorous treatment.

It has been frequently

pointed out, by Wile, Stokes, Brooks and others that this preliminary tr,atment should not be inaugurated with the arsenic17

als, but with me rclJ..r y , bismuth and the iodides.

Arsphenamin

in all its forms is a dangerous agent to employ in cardiovascular syphilis 'Jntil the patient has be'm at least once
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brought under the full effects of the iodide, mercury or bismuth.
Most cases of angina pectoris caused by syphilis can be benefited symptomatically by specific medication in conjunction with
the usual general

meaSUl~es.

Early cases may be clinically

cured and even late cases greatly benefited. 17
Gout may be considered a cause of angins. pectoris in at
least a certain

nTh~ber

of instances.

Gout may be cured in its

early phases and can be more or less benefited in all except
its terminal aspects.

Anti-gout treatment in gouty cases of

angina pectoris will usually result in benefit and occasionally
cure.

Ato ph an , colchicine, the alkalies and above all, diet-

etic treatment of gout is imperatively called for in those instances of angina in which gout is a probable etiolo0:ical fector.
In nearly all cases, overloading of the stomach will suffice to induce siezures.

As a rule it is best to give, if nec-

essary, small feedings; and to give the heavier meal, where reglJ.lar periods are observed, at mid-day.

It is unwise to allow

thB patient to lie down soon after taking food, if the food
taken has been sufficient to distend the gastro-intestinal
tract to the usual degree.
The same general precautions are to be observed as regards
the fluid foods.

As a rule, milk taken as the major element

of a diet is not desirable because of the large gastrjc clot
vvhich it forms.

Neither should any fluids, even water, be
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taken rapidly, for distention of the stomach or esophagus
may induce an attack.
The role of rheumatic infection in the development of
angina pectoris has not been sufficiently emphasized in the
past.

It is thought that probably more than any other factor,

rheumatic fever in any of its

protean

~anifestations

most freqtlent cause of the fibroid heart.

is the

There can no longer

be any question but that fibrosis of the heart muscle is a frequent basic pathology of the symptomatic picture of angina pec/7
toris. Early vigorous and persistant treatment of rheumatism
is beyond qu":stion a least deterrent of the development of
these cardiac changes.

Particularly important is the adequate

recognition in these instances of necessary slow convalescence
and of aggressive convalescent treatment in cases in which the
heart is known to be involved.

The salicytates are beyond

question both protective and c1lrative in these instances and
their employment in chronic and recurrent cases is very highly
beneficial not only in the prevention of angina pectoris but
.

,7

occasionally also in its mitigation and re11ef.

The value of

the iodides also in those cases originating from myocardial
defects is an established clinical fact.

This is ill']strated

even in occasional cases of active angina in which the iodides
and less frequently the salicytates glve decided relief of the
complex.
In true angina pectoris one must presupiose as a basic
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pathology either disease of the coronary artery, of the aorta,
or of the myocardium and possibly though rarely disease of the
pericardium, particularly of that portion at its application
to the root of the aorta.

Rest is an absolute essential in

the treatment of all these lesions and so very essential is
rest in the treatment of angina, both from the standpoint of
relief of symptom and of improvement of causative lesion that
some authorities are impelled to consider rest as one of the
specific measures for the treatment of angina pectoris.
It has been shown that most cases of angina pectoris
benefit at least symptomatically from a period of rest in
bed.

In many of these cases if not in all, rest affords a

break in the habit element which is thought to play an im,~

portant part in the developflent of attacks and if associated
with proper medical treatment it also affords a period of lessened physical and emotional stress in which reparative changes
in the essential lesion may be accomplished.

Anginal attacks

are, however, incited both by emotional and by physical stresses, probably no more by the one than by the other.

There are

instances in this disease in which confinement to bed for longer
than a mere temporary period leads to such emotional stress,
perhaps because of neglect of business or of other crucial obligations, that the patient is injured rather than benefited
by too prolonged a period of enforced rest.
It has been shown that many phYSicians have seen cases of
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angina pectoris in which symptoms were made worse instead of
better by absolute rest treatment.

The proper determination

of the degree of rest which should be utilized in the treat ment
of any individ:q:al case of angina then must receive a very intimate knowledge on the part of the physician of the character,
mentality and even of the social and business requirements of
the patient.
In order to be most beneficial, rest treatment must be
most carefully studied.

~hall

or shall not the patient re-

ceive the privileges of the bathroom, or must he use a bed pan.
These are important matters which may only be determined by
intimate knowledge of the pateint, rather more than of the
disease, oftentimes.
The time and manner of the resumption of relatively normal
life habits after the period of rest treatment is considered
a very important and difficult problem.

Only close observation

of the results in each special cage can really determine this.
Most cures sooner or later must resume at least an ambulatory
invalidism, and in most instances it is far better and wiser
that they should do so.
Angina pectoris occurs at a period of life when degenerative changes in the circulatory mechanism are naturally progressive.

Too much rest, too little circulatory demand may tend

,Ii""""

to increase the rapidity of this process.
on the jUdgement of the individual case.

All this must rest
There is perhaps no
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more severe test of understanding and real knowledge of medical
art than is required in such cases.
In very many cases rest of a merely physical character
must be brought about by the use of drugs.

'rhose most suit-

able for the particular case are largely determined by the
patient himself.

In instances of hypertension, the bromides,

chloral and similar sedatives are most useful, but where, as
is so often the case, hypotension instead of hypertension is
present, these drugs '''Thich have a hypotensive action are not
well exhibited, and we turn more naturally to the opium gr-oup
of drugs.

They are considered imperative in some cases espec-

ially those in 'Nhich a coronary thrombosis has taken place.
Healthy normal sleep in abundance is the highest index
of rest treatment in angina pectoris.

It is essential in any

phase or condition of the complex and it must be obtained by
any means possible, preferably without drugs, but if necessary
with their assistance.
Dr. Brook believes, as a general rule, that tobacco
should be forbidden in cases of angina pectoris.

He does not

believe that tobacco has ever cacJ_sed or can cause the basic
lesions which develop true angina pectoris, and yet his clinical experiences have been such that he b2lieves that tobacco in
most instances, sensitizes the patient to attacks, and that it
increases the severity of the siezures when they do develop.'8
1J'ffiere the patient complains of, or is shown to have dyspnea, edema, cyanosis, or when he gives other evidence tho::tt a
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real gross cardiac defect is present, even in the absence of
definite physical finding and always in the presence of positive lesions, he should receive treatment according to the
lesion present, irrespective of the presence of angina.

This

question arises frequently in patients subject to angina,
especially as regards the employment of the digitalis group
of drugs.

In the experience of some physicians, digitalis

in cases of angina pectoris caused by lesions of the coronary
vessels commonly increases the frequency and severity of the
complex, except 1['1hen the angina is associated with definite
eV1. d ences

lo
". . ) 8
0f
mGSC
e aeI1c1ency.

, the case, as 1. t
"nen thO1S 1S

TIl11

frequentl;t is, digi talisvill ordinarily improve the anginal
condition in fairly direct proportion to the improvement of
the evidences of muscle defect:

B

Dr. Brooks believes that

the presence even of a heart block is no contraindication to
the use of digitalis group in cases of this kind, neither should
any form of arrythmia contraindicate its use.

In cases in 'Nhich

the presl1mable basis of the angina is a defective muscle condition as after typhoid, influenza, scarlet fever, rheumatism.
digitalis is definitely indicated, in addition to rest and such
special and local measures as may be indicated.
In the treatment of the acute attack it is of particular
?"

importance that the attack, no matter how mild it may be, be
checked as promptly as possible.

There can be no doubt but
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that the less frequent the attacks, the less severe they are
likely to be.

The more frequent the attacks, the more serious

does the matter become.
Not only is the treatment of the acute attack important
from the stand point of the attempted cure of the condition,
but also it is importa-!'1t because no one can say what may be
the outcome of anyone attack no matter how insignificant it
may seem to be at the outset.
vVhen the patient is siezed with an attack he should be
allowed to assume any position which his experience has in
the past taught him is most comfortable for him.

-

The
use of
'-

nitroglycerine 1/100 grains simply allowed to dissolve in the
mouth, from which absorption takes place in three or four minutes, in most cases is sufficient to stop an attack.

In some

cases, perles of amylnitrate minims 5 by inhalation, are more

b

effectual.

..i.

f the blood pressure needs modification during the

pe:r>iod between attacks, Dr. Wilson has f> und that sodium ni trite grains 1 or 2, four times a day, is usually effective~

As

a coronary dilator Dr. Wilson has had the best results with
theobromine in doses of grains 5, three times a day, increased
if necess ary.

1'he

'1S

e of euphyllin grains l~ three times a day

is also beneficial along this line in certain cases.

l'he use

of some form of iodine, usually sodium iodide, in mod"'rate
doses, such as grains 5 three times a day over a long period,
is to be recorrL>nended, although it is a little difficult to
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gauge results on account of the slowness of its action.

ijvhere

it interferes with the general well being, causing loss of'
appetite, its use is omitted for short periods.

In acute attacks

where nitro-glycerine is ineffective, the opiates have to be
resorted to, either in the form of morphine sulphate or if the
necess'Ltv of using over a long period is present, Dr. Wilson
prefers codein alkaloid in

"~

grain doses four times a day.b

Hyocyamus in the form of the extract,
is a useful ad,jnnct.

t

grain three times a day,

In a very few cases, general anesthesia

had to be used in order to quiet the pain.
Nitrites are practically

useless in coronary thrombosis

and large doses of morphine are imperative.
Dr. Hermann states that bromides in full therapeutic
doses often break a sucession of attacks by dulling the sensory
reception of provocative stimuli and will reduce greatly the
frequency of attacks, when taken regularly in 1 gram (15 grain)
doses.} l.
Soporifics as chloral hydrate in 1 gram (15 grain) doses
at night or 0.3 gram (5 grain) doses at intervals are especiallyeffective in quieting nerV0 1 ts hypertension.

Anti-spasmotics

as atropin in 0.5mg. (1/100 grain) doses or bett'r still homatropin brommethylate in doses up to 25 mg.

(~grain)

are often

distinctly valuable in preventing and. averting attacks.
dilators

~ith

Vaso-

persisting action, such as potassium iodide in

1 to 2 gx>am (30-60 grain) doses, erythrol tetranitrate in 60

page 35

mg.

(i

grain) do ses and theophyllin ethyleneciiamin theocin

0.1 to 0.2 gram (l~ to 3 grams) every four hours are of value.

j;t

Surgical Treatment
'l'he surgeon in do ing this operation does not hope to CUl'e
the patient of the disease, but is trying to relieve him of the
agonizing pain that is most unbearable and will ultimately
end in death.

The attempt at the

alleviation of this pain is

accomplished by the interruption of the afferent and sensory
nervous supply to the heart.
Jonnesco,a rtoumanian surgeon, in 1916 succeeded in relieving the pain in a case of angina pectoris by removal of
the

supe~ior,

middle and inferior cervical ganglia.

This op-

"Jrati ve procedure had been carr'ied out by him before this time
for hyperthyroidism, epilepsy and glaucoma.

Since Jonnesco's

operation in 1916, numerous modifications of this operation have
been done.
The operation is usually caI'ried out on the s ide in which
the pain predominates.
men advocate the

sa~'TIe

Should relief not be obtained, some
procedure on the opposite side.

All the sensory impulses coming from the heart and aorta
are through the sympathetic nervous system and the efferent
fibers of the vagi.
,t'-'

It seems from the literature available,

there seems to be a difference of opinion as to the anatomy and
physiology of the autonomic nervo[],s system supplying the heart
and aorta.

The sensory or afferent impulses are supposed to be
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transmitted from the autonomic nervous system to the cord by
the way of the white rami communicantes.

The white rami do not

exist in the cervical sympathetic system, only the gray rami,
but do exist from the first thoracic to the first lumbar inelusive.
According to the present knowledge available roncerning
the afferent nerve supply to the heart, one would think all
the sensory impulses coming from the heart and aorta to the
cord m 1 st pass tl1....rough the stellate ganglion or through the
superior cervical ganglion to the sensory fibers of the vagus.

I~-"

When angina pectoris was placed in the group with other
conditions that are relieved by surgery, it was received favorably by some and condemned by others.

Such men as Brown,

Coffee, Cutler, Le Riche, F'ontaine and many others have proven
beyond

ad~Qbt

that this operation is justifiable in cases of

true angina pectoris which have been properly studied by a
competent internist.
80me of the authorities advocate early operative treatment
in these cases before they become too advanced and too severe,
and while the heart

C~D

be considered sound.

Others advise

operation only after all medical remedies have failed, b'lt it
appears they all agree thlt no case of angina pectoris with a
d8compensating heart should be treated by cervical sympathectomy.
The ~eompensating cases can obtain

S

orae reli8f with para-

vertebral injections of alCOhol and novocain.

I~-

Both local and general anaesthesia have been used, the local
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anaesthesia appearing to have the preference.
From studying the literature one receives the following
impressions on the present status of the surgical treatment
of angina pectoris.

1.

There is no one definite operative procedure that meets

the consensus of ocinion of the men who are doing most of this
work.
2.

Every case should be carefully studied by a competent

internist before coming to operation.

There are a great number

of cases that have received a cervical sympathectomy for angina
pectoris who had a coronary thrombosis or some other heart condition.
3.

These cases did not obtain relief from pain.
Cases \llTith decompensating heart should not be subjected

to operation, but may be treated by paravertebral injections
of alcohol and novocain.
4.

Favorable results from relief of pain can be obtained

in 50 to 60 per cent. of cases in true angina pectoris.
5.

Surgical treatment of angina pectoris should be in the

hands of surgeons doing neuro-surgery.
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